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(54) HIGH STRENGTH COPPER ALLOY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a copper alloy which has excellent strength, electric conductivity, bending workability, 
stress relaxation characteristics, adhesion for plating or the like, and is suitable as the material for a terminal, a connector a 
switch or the like. 

SOLUTION: The high strength copper alloy has a composition containing, by mass. 3.5 to 4.5% Ni, 0.7 to 1.0X Si. 0.01 to 0.20% 
Mg, 0.05 to 1.5% Sn and 0.2 to 1.5 Zn. and, in which the content of S is limited to <0.005%. and the balance Cu with inevitable 
impurities. Its crystal grain size is >0.001 to 0.025 mm. also, the shape of the crystal grains, i.e.. the ratk> between the m^or axis 
(a) of the crystal grains in the cross section parallel to the final plastic working direction and the m^or axis (b) of the crystal 
grains in the cross-section orthogonal to the final plastic working direction (a/b) is ^1 .5. and its tensile strength is ^800 N/mm2. 



LEGAL STATUS 

[Date of request for examination] 1 5.01 .2002 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registratbn] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C>. 1998.2003 Japan Patent Office 



http://www1 9.ipdl jpo-go jp/PAl /result/detail/main/wAAAxdauxDA41 41 801 61 PI .h... 2003/1 2/16 



mB^mmfff (jp) 02) ^ ij^ |^ ^ W <a) 



#182002-180161 
(P2002- 180161 A) 

mmm a ^miw e ^ 25 b (2002. e. 26) 



(51) Intel/ 

C 2 2 C 9/06 

H 0 1 H 1/02 

H 0 1 R 13/03 



F I 

C 2 2 C 9/06 

HOIH 1/02 

HOIR 13/03 



5G0 5 0 



c 

A 



^ SP««<Z)R2 OL 7 H) 


(21) mSmn 4$R2000-381863(P2000-381863) 


(71)m{|A 000005290 






(22) mm B ¥^12^12^ 15 B (2000. 12. 15) 


mm^^mmi<Dp^ 2 TB 6 « 1 ^ 




(72)»W« :sp# 












(72)«§li« Kff 












Fi$^-A(##) 50050 AA13 AA23 AA29 AA43 AA45 




AA53 BA03 BAIO BA12 CAOl 




DAIO EAOl EA08 EA14 


(54) mmo^m mmm^^ 

(57) [^m] 



[J^^^^g] Ni^3. 5-4. 5mass%, S i 

0. 7~1. Oroass%. Mg^O. 0 1^0. 2 0 mass 
Sn*0. 05~1. 5mass%> Zn^O. 2~ 

1. 5mass%$^. S(0^^«^0. 0 0 5 mass%*iS 

0. 0 2 5mmJlilT-C*»3. ifi-om^mM^nonm. -o 
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im^mi] Ni*3. 5-4. 5.mass%. Si^ 
0. 7-1. Omass%. M^^O. 0 1-0. 2 0 mass 
%. Sn^O. 05—1. 5mass%. Zn^O. 2 — 
1 . 5 mass%^^. S O^Wfi* 0 . 0 0 5 mass%*?i 

^-CAoT. ^cr>?BS3eS:^5 0. OOlmm^S^O. 
0 2 5mmJi(TT^«3. f)^'Omn^1^FBfi(0mV^. 0 

[m^2] Ni*3. 5-4. 5rnass%. Si* 

0. 7—1. 0mass%. Mg^O. 01—0. 2 0 mass 
Sn^O. 05-1. 5mass%. Zn^O. 2- 

1. 5mass%^-;^f. H^AgO. 0 0 5 — 0. 3 mass 

CoO. 05 — 2. 0mass%, CrO. 0 0 5 — 

0. 2wEiss%(D^'^^hm\ii^ti^imtMt2mi^:i±^m^ 

firO. 0 0 5 — 2. Omass%^^. SCD^WS^O. 20 

0 0 5 mass%^m^cmm 0 . m^c u :i6j:z/:^m:^m 
^'^^hrj:^m'^^r^$>^x. ^(DmFm1&mf)^o, 00 1 
mm*e;iO. 0 2 5 mmJ^T-Cab^^ . J&^o|«iB*SS& 

^^m<LO)Sm b CDtb ( a /b ) >&M . 5 l^Tr * D . 

[0 00 1] 30 

[0002] 

CD!^±^5^* S n C i Aj: o 

[0 00 3 ] C(D{&. :::i:^^^<D^ti2mi^M(Ol^m(iC{t 

m&m^. mmxi^. mm^. ^ ^^^ 
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m\±hm0rj:^V V^^Aii ( J I S-C 1 7 5 3^^) 

[0 00 4] ccofc^. mwim}^.mm(rat. -<ov^ 
m^S[(Dmi>c u - N i - s i 3^^^ mmme s - i 

3 0 7 3 9n^mfJ:^) -^^'^S^tl. BgfnS O^f^f^^ 
/cCu-N i -S i IS-^^^S. ^^t^^jrj^J^e-^U y »^Aa@ 
[ 0 0 0 5 ] COfife. WiBgS*g|5*tf4tct3:. tJIBC u - 

N i - s i ^.^^(Djt:bm^^^^M g ^mmcx^m 
bfcm^^^^mm^ tixi.>^ (#ig¥5-5 94 6 8-^ 

y9tj:e<DmntoxHmrj:. ^WL. mm^. 

[0 00 6] 

nrc^-scu-N i - S i ^^^*ifi^C0:^-X*rSS 

Bp-fe. iS:^Jilfe*8<D|%?B{i. Ni%3. 5-4. 5 ma 
ss%. Si^O. 7—1. Omass%. Mg*0. 0 1- 
0. 2 0mass%. Sn^O. 05—1. 5mass%. Zn 
*0. 2-1. 5mass%#;?^. SCDSWS4 0. 00 5 

hrji?>m^^X$>^X. ^(Dm^m.mf)^0, OOlmm 
0.025 mmWFXi) 0 . J&^oMIBifSasecDJ^ 

B^JgicDSSbCDJbb (a/b) . 5t^Tr*0. 
?a3?&S8 0 0N/nim' ia±r*2>C i^l^m^-rSS 

[0 00 7] ^*ii2iBi)c©I^HJ«. Ni?:3. 5- 
4. 5mass%. Si*0. 7—1. Omass%. Mg^ 
0, 0 1—0. 20mass%. Sn^O. 05 — 1. 5 ma 
ss%. Zn?:0. 2 — 1. 5mass%^^^^. JgtCAgO. 
005 — 0. 3mass%. CoO. 05—2. Omass%. 
CrO. 0 0 5-0. 2mass%(D^i}^f^m{:^ri^ im^ 
fcict2mi^:l±^1I^X0, 0 0 5 — 2. Omass%^^. 
S CD^WS* 0,00 5 mass%*SSCC®M L . m^C u 



Itt^^^O. 00 1mm^®;?.0. 0 2 5mmJWT-C* 

tS.mj:mmiCi6l~}?>m¥B^(DS:mh(D]:t (a/b) *i 
1. SJyTf*^. ?ISg?SS/!)58 OON/mm' tLbr 

*) s c i *^gS[ <*: -r ^ * s . 

[0 00 8] 

^(C. Sn, Mg< Zn^jSMjaSflDL', MK^^S 
€rO. 0 0 Imm^SrS^O. 0 2 5 mrn^Ti |i]B# 

SSbOib (a/b) ^1. 5 WTi Urftlf»nX14i 

i':X±K.-r^fcAiCI,t. Ni, Si. Mg. Sn, Zn® 

[0 00 9] «Ttc:$:^Bj©ai^^©^^7C^{C-:>t»-C 

siH^-r-So cuicN i is i >kmmt^t. n i - s i 

.Wk^ (N i , S i ti) *iC u V h i^XifCCWtB 

*fSB^«Cfel,>-C. Ni©^WS*3. 5~4. 5mass% 
«:^gS-r-SiiS«, 3. 5mass%*?g|-C»^y y -iJA^ 
<!:R^W±©^S*if#6n-r. 4. 5inass%*ffi;iS<!: 

[0010] S i ttN i i N i i Si tl^JfJ^S-T ^/c 
«)> N ifi*S{^S.2.t^jiJj£S i^J]nS*59iS-S>. S i 
fi*SO. 7 tnass%*iS-rBN i fi*5^1>!&:l,> i # <t:lBl«{C 

■-iy y 0 Ai@ti5j^«±®?sffi*5f#6n-r. s i s*5 

1. Omass%^ffl;tS<f:N ifi*i^l»iS^ipli;ragi*5 
[0 0 1 1 ] ?SS(*N i *$J;a*S i H:CcJ;-:>-C^{bL/. 

-en(c5^tir>b-ci£;;'3i^fn!tttt«>^ib-r^o Sf^-c. -^y 

i *JJ:C/S i <D^Wa%2|s:^BJ©ffiBF«3K:li*K:$IJ®-r 



(3) #582 00 2- 1 80 1 6 1 

4 

[00 1 2] Mg, Sn, znit:^^mimm-ri,m^ 
ii-r, st-tjmmm±o:>^»ic<,t.Mgmito. oimass% 

iiii-C^Wnii^C^ii'mt^^s, 0. 2 0mass%^fiA 
«N i , Si ti(Z>*f ttifC j; 6?S'fta*ie£3K©C u - N i 

[00 13] Sn{*MgifflS«:B5^b^-,r. ft^:bm 
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[0014] znitmmxn^m=F^m-ri>. z ns 

J&O. 2-1. 5mass%{Cjg^^^Ci{Cj:'3. Mg^ 

20 s:;«co. 2 0mas^i-cmmLxi>mm±mmt£i,>u^ 

•ti>, ZnaASO. 2 mass%*?ffi-C«-e©JS!)m*>*^^}'«C 
[0015] ^^iC. m.ms^liC^WiA g . Co. C r 

©ajfiS^Tc^tcoc i riftBj-r s . a g ^Hi^ttfc j: 
ifflnxi4^?Jc«-rs. Aga*io. o o 5 mciss%*?9S-e 

«^©^^*5^^>(Cff f>n^. 0. 3tnass%^a^rm 
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[0 0 16] Co«N i ilel^ltCS i i-ft^tl^rJ^fiSD 
r?SK?r(fiJ±S-tt€.. Co©S^B«r0. 0 5-2. 0 
niass%tC^^-r2>aS«, 0. 0 5 mass%5l5?S-Cli-e© 

^ii*i^^ccf#e>n-r. 2. omass%^m?Li>tmim 
xtt*sffiT-r^ytj?>-c**. 
[0 0 1 7 ] c r«i0cfcc{gt*BK:ffiliLr^gita±{c^ 

^•r •5.0 0 . 0 0 5 mass%^m-C{t^(Dn^tii%^icn- 

<s. c n ?>©«.*> e» c r©sja$w«tto. 005 

~0. 2mass%<t-rS. 

[00 1 8] fiJlBAg, Co. C r^2®fcUjgB#{c^ 
Jjp-r2.1g^©ilai#Wfi». S^i^tttClSDrO. 00 5 
~2. Omass%©i|5Hrt'C9iSSn^o 

[0 0 19] S«lfeW»nXtt*^<fcSi*€>fc«&. ^©^ 
W««0. 0 0 5inass%*ffl{C*i^-r5. !|$«:»0. 0 
0 2 mass%*?i*5igS Ul^. 

[0 020] *l%BJt?«. ^^^mtt^ti©#tt*{s 
50 TS-a-J&lr^^fflTF e. Zr. P. Mn. Ti. V. P 



5 

b, Bi. A 1 «:<t'«raSJ)OL.-Cfcm^, «^^«, Mn» 
i^mf^iCO. 0 1~0. 5mass%miMT^Ctl,t^mb-C 
[002 1] *^H^r«, H5iBffl)j£®^^^©!^tt?:Sf 

icm&-?>. *^BjK:*it,»r. frf3isss«sis*o. 0 0 

lmm*e;?.0. 0 2 5 mmJ£^T(Cj^^f -SS^ iisS 
B^*4S*iO . 0 0 1 minJi(Tt?{iWM^ffl.«*5tgif<jr 

0 . 0 2 5mm A ^ i ftCf ttlXtt(CBK«<>5S^/c 
Bufa*SSiKtS(*J I S HO 50 1 

[0 02 2] *^Hjtcfet,^r, i^^Si<Dff$«<!:«, 

ib (a/b) ^fgb. filBtb (a/b) ^1. 5«T(C 
M^-rSffifi«, sataik (a/b) 5^^:1-5 

( a /b ) *J 0 . 8 ?:TS-Sti^fej6:^«fiJi^jW£T 

[002 3 ] *^Bj©«B^^». m^it. mi^^mmK 

i>. *^?3{ctec^-c. WieiSS&Ste J:{>'ieS5K[©j^t^ . 
IEE5i©:^f6j> JI^^B#©>'^••:/ i'f-i'J^a>> )ESB#©ja?t 
[0 0 24] *^B^(ctst.^r. s^agttttix^rfiiitt. 

»EEJim'^?l&*aX-C*9. ■7">S^3>U'<^-Aj:i' 
[0 0 2 5 ] ^^BJKfcl^-C, ? 1585^3^8 0 0 N/m 

' ^mtci:jx:^t)mi'mi.ifii&r^?>tcit)'c$>^. com 

^8 0 0N/mm' Ji^±K:-rSjil'S*J*S. 
[002 6] 

[HSfe^] «T«:*|6B^*«!fe{«IK:J;»jt*iW«:|ttB^-r 
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o. A~D) ^mmi&mm^icxmmu. dcsccj:») 

ilSaOmm. ifilOOmm. S3 1 5 0 mm©^tSltC 

^ito/c„ i>:«ccne.^J«?ri 0 0 o'c-c3 o^ij-rasJt 
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/ISO. 265—0. 2 8 OmmfCttJXL/> iJ(:C^-C8 7 

5'c~9oo-c©iaa-ci 5#raj»A!iffiL,. a 

%K 1 5-C/s e cJy±©?^iPiiaT?^L/c„ ;>CtC^ 
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[0027] {]m.m I) mi {C7j^-r*^ig*i5£iH^© 
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l<b|5)DXStb, *©m, ^mm^ K:J:<3)13 
0. 26 5~0. 5 OmmfC^XO, ;;Xt»^8 7 5'C~ 

9 2 5*c©affi-c 1 5»ra^si/. -e-©^. isi&tci 
5 -c/ s e c t(±©?$iP3i)e-c?&ip L , c c -rsmtc i 
•cr«5 0%JWT©?ftM)E?i (p) :;^ur^]5S 
20 il^D*frr> :^t£t±*'x#Hm*r©^^i!ia— 
S*^^ttJ»IX immSM > «H«J10. 2 5m 

[0028] ( J:b»5{?« 2 ) « 1 K:^-r*^§9^S^fflSK 

©ai-^ (No. E~M) *flic>/cife«. mmmitm 
[0029} {tmm 3)^1 <.cfnr:^mnimn^^ 

©SI^^(No. H. K) ?rTtBSBi^«:J:0»nXL 
rJlSO. 2 5mm©^^^St^*t<®L./c, fiP%. t{ 

30. 4 0~0. 4 2mm«:*nXL.. -X^^-CSb O'C^ 

5'c/s e c^j.±.<D^mmx^m{y. -x^.^'cmmmi 
mmm: (fftr^roi . ^sjio. 2 5mm) - 

[0030] mm 1 *jJ:Mb«« 1 ~3 rSJiSufc^ 

^©li^#«1vtKot»-c { 1 ) ( 2 ) ife^fi 

Jf^, (3) (4)^«$> (5) ft 

40 ifjjoxtt. ( 6 ) (7) y ^^©W^iiiJ 

iBtt iwsm ^mmi^fc. «£*©'< ■;'j'?Affi (j i 

S-Cl 7 5 3^) SWc-5Ci-C*>lsl»©Wffl=&^f o 
ft:. ( 1 ) <Dm¥^mt3 I S H 0 5 0 1 («3Wf^) (C 

A« *Jj:iy:S^?^ME5i:&|6)<i:aft)&»iffi4BiU. W 

lEWfffiA 'cvs.wdm^m&m t w^c^isi & 
fni©2:^rS)-Cifg^«iS%i>J^L.. SiJ^fii©;^^u:^r%s 
Sa> /h3(,»:&*^SiOfc. mriB»ffflB-C«Sffi©fiE 

50 m:j3i^tm7f£is\^t. mm(ommnmtm.^tj:yj[vi}oy 



C5) 



^m^r^^htii>m^Bn^n^m.^. (2 0 0mm/ 
(n X 1 0 0 0 ) ) (D^i)^f^^mco mim^^mhtL 

^m^^&WLf)^2 0 (^cmfctj:i.>m^^t. 5 0 0 mowmc 

BXOSS 2 0 OmmCDj^^rWen-SJ^B^Sifcn^rl^ 
X. (2 0 Omm/ (n x 5 0 0) ) <D^i!)^^^mCo 
[0 03 1 ] ( 1 ) m^B^mit. KHA. Br5jci6/c^ 10 

( 2 ) $SH^f4(D»$t^^i, filBWffiAOSSa ^rtuiSKffi 
BOSMbr^U/cfii (a/b) -CTnL/c. 

(3) J I SZ2 2 0 liBtg(D5# 

i*il>T-^ffli\ J I S Z 2 2 4 1 ccrgjt»iL'r5jca?)/c. 

( 4 ) J I s H 0 5 0 5 (fcmmvr^mc. 
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(O) . ^^-^^^^s^D/cfeCD^:^^ (X) 

(6) ^£;;tj^?p?$i4t3:. B^m^tinxm^wmm^ 

(EMAS-3003) (On^is ^xx ^ ^l^^Um U . 
aS^JC&;^j:?&56 0 0N/mm' <b3:c€>cfc ^fiMit^;^^ 
Wt^X^X, 1 5 O'CtlSttCC 1 0 0 ^^f^W^^ljXWm^ 

(s. R. R. ) ^imtc^ ^\\v^Wim>mm 

(S. R. R. ) r^L/c. 

m^^-j^\^. cn*:;^!*!! 5 o-cri 0 OO^WJJP 

9 0' Oft&f*5j:a^'ttCf^L^U/cc:)'^. ft 

(DiHJ«*ii2[2«>6»il*ti^«Sg#tt^ (O) . IHJffllL/c 
(x) i*iiSL/Co .1gm*^2CCn^ 

•To 
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[an 







Ni 


Si 


Mg 


Sn 


Zn 


S 






No 


wt% 


wt% 


wt% 


wt% 


wt% 


wt% 






A 


3.9 


0.90 


0.10 


0.18 


0.49 


0,002 






B 


4.0 


0.91 


0.06 


0.52 


0.60 


0.002 






C 


3.8 


0.89 


0.11 


0.19 


0.49 


0.002 


Ar:0.02 




D 


3.9 


0.90 


0.11 


0.18 


0.50 


0.002 


CrO.006 




E 


3.2 


0.68 


0.10 


0.20 


0.50 


0.002 






F 


5.0 


1.17 


0.10 


0.21 


0.48 


0.002 
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3.9 


0.89 


<0.01 


0.21 


0.60 


0.002 
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3.9 


0.90 


0.38 


0.20 


0.60 


0.002 






I 


4.0 


0.90 


O.IO 


0.02 


0.50 


0.002 








3.9 


0.89 


0.08 


2.01 


0.60 


0.002 






K 


3-9 


0-88 


0.09 


0.20 


0.12 


0.002 






L 


3.9 


0.88 


0.08 


0.19 


0.61 


0.002 


CrO.4 




M 


1.9 


0.46 


0.09 


0.33 


0.49 


0.011 






C1753 Cu-0.3wt%Be-1.9wt%Ni-0.5wt%Al 
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[0 0 34 ] ^2*^e>H^e>*>i^cJ;^{C. *^HJ{?jor)N 30 

7 5 a-^^JcO^-^/c. No. 9»Ni. S i fi*i^*> 
•C#/i3&iofc, No. lOiNo. 1 3«M&a. Sn 

{C^r>Tl>S. No. 1 1 WMg«*m*/c«>ftlf*nX 

SA^^-^/Co No. 1 2«MgS*^^^l-^±, mFsfiLCDm 
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